Antimicrobial potential of the marine intertidal sponge, Ircinia fusca from west coast of India by Subugade, Sharad et al.
 *Corresponding Author: Sharad Subugade, Department of Zoology, Dr. Babasaheb Ambedkar Marathwada University, Aurangabad, 
India Email: ssubugade@gmail.com                                                                                                                                                          12                                                                                                    
  
Indian J. Pharm. Biol. Res. 2015; 3(3):12-14
                                                          
 
Original Research Article 
Antimicrobial potential of the marine intertidal sponge, Ircinia fusca from west coast of India 
Sharad Subugade1*, Satish Mokashe1, S.G.Gupta2, Vijay Lakwal1,  Dinesh Kharate1 
1Department of Zoology, Dr. Babasaheb Ambedkar Marathwada University, Aurangabad-431004, India 
2Government Institute of Forensic Science, Aurangabad, India 
 
ARTICLE INFO: 
Article history: 
Received: 10 June 2015 
Received in revised form: 
18 July 2015 
Accepted: 20 August 2015 
Available online: 30 September 2015 
ABSTRACT 
 In vitro antimicrobial screening of marine sponge (Porifera) Ircinia fusca collected 
from west coast of India, against selected bacteria and fungi was conducted in this 
study. Crude sponge extracts of the marine organism Ircinia fusca demonstrated 
activity against eight microbes tested. The extracts showing good antimicrobial 
activity are undergoing further analysis to identify the active constituents.  
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Introduction 
Sponges (Phylum porifera) are evolutionary ancient metazoans 
that have existed for 700-800 million years ago. They not only 
occurs in the tropical oceans in great abundance, but also occur in 
temperate water and even in fresh waters [1-2]. Marine sponges 
are widely distributed from intertidal zones to thousands of 
meteres deep  in the ocean [3] The demospongiae, Ircinia fusca 
(Carter 1880) is a common sponge on the intertidal rocky shores 
of west coast, India. They are are a rich source of structurally 
novel and biologically active metabolites. Here mention may be 
made of Aurantosides (Siliquarias-spongia aponica and 
Homophynia conferta) and Spongistatin 1 (Hyrtios erecta) 
commercially available antifungal agents discovered from marine 
sponges. Screening of organic extracts from marine sponges and 
other marine organisms is a common approach to identify 
compounds of biomedical importance [4]. The bioactive 
substances from sponges the terpenes, sterols, cyclic peptides, 
alkaloids, fatty acids, peroxides and amino acid derivatives have 
been described from their associated microorganism [5]. Studies 
on the sponge- associated organism from Indian coast focused 
primarily on microbes and their antimicrobial activity [6]. 
Bioactive compounds from marine sponges have extensive use in 
the treatment of many diseases and these compounds act as the 
templates for synthetic modification. Several molecules isolated 
from various sponges are currently involved in the advanced stage 
of clinical trials. From the sponge Ircinia fusca, the biologically 
active molecules show strong antibiotic, analgesic and anti-
inflammatory properties [7]. The discovery of new classes of 
antibiotics is necessary due to the increased incidence of multiple 
resistances among pathogenic microorganisms to drugs that are 
currently in clinical use [8] 
In this report, we describe the screening of crude extracts of 
marine sponge Ircinia fusca, collected from the intertidal rocky 
shores of Ratnagiri,west coast of India for antibacterial and 
antifungal activities. This study is part of a programme on 
screening of marine sponge for a variety of biological activities, 
with the aim of identifying novel with interesting and potentially 
useful therapeutic activities. 
 Materials and methods 
Collection and preparation of extract of sponge 
Specimens of the marine sponge Ircinia fusca were collected 
from the coast of Ratnagiri (16°55’N73°16’E), Maharashtra, 
India during Pre-monsoon season at low tide period. Sponges 
were washed lightly with water and extracted with 200 ml 
methanol, Chlroform, Acetone and Hexane for about 15-20 days. 
Solvents were removed by rotary vacuum evaporator (Buchi type) 
under reduced pressure so as to get the crude sponge extract. The 
concentrated crude extract was collected in airtight glass vials and 
kept in the refrigerator for further use. 
Antibacterial activity 
 The antibacterial activities of  the  extracts of the Ircinia fusca 
sponge were determined by the standard agar disk diffusion assay 
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Perez et al. [9] using Muller Hinton agar (Hi Media). Bacterial 
isolates were obtained from Government Institute of Science, 
Aurangabad.Plates to Muller Hinton Agar (MHA) are marked 
with names, dates and microorganism to be tested. . Cotton swab 
dipped in a suspension culture sterile test, and then cotton sticks 
played on the tube wall to liquid from dripping from the cotton 
section. Spread the entire surface of the plate, to obtain equitable 
growth, cotton sticks smeared horizontally. Plate to be left to dry 
for approximately 5 minutes, then place a paper disc that has been 
soaked with the sample that was tested on plate agar surface. 
Paper disc pressed with tweezers; need not be too hard because it 
will damage the surface of the agar. Discs of Streptomycin 
(25µg/ml) was used as positive control. Plates already affixed to 
the paper discs were incubated at optimal growth temperature of 
pathogenic bacteria that were tested. Having already tested 
bacteria grow evenly, and we see the clear zone surface. 
Antifungal Activity 
Antifungal activity of the crude extract of marine sponge Ircinia 
fusca was determined by using the standard method [10]. Fungal 
Isolates were obtained from , Government Institute of Science, 
Aurangabad. The fungal cultures were maintained in 0.2% 
dextrose medium at 5.6 pH and the optical density 0.10 at 530 nm 
was adjusted using spectrophotometer. Each fungal inoculum was 
applied on plate and evenly spread on potato dextrose agar using 
a sterile swab, then place a paper disc that has been soaked with 
the sample that was tested on plate agar surface. Discs of the 
Fluconazole  was used as the positive  control. Agar diffusion 
assay was followed to evaluate the antimicrobial activity. The 
Petri plates were incubated at 30°C for 2 days. At the end of the 
48 hrs, inhibition zones formed in the medium were measured in 
millimetres. 
 
Result and discussion 
 
Table 1 shows the result of the in vitro testing of sponge extracts 
against pathogenic bacteria. This can be observed from the 
emergence of clear zone around the paper disc. Clear zone around 
the paper disc indicates that the absence of bacteria that can grow 
after incubation due to the antibacterial compounds in the area. 
Extract of sponge Ircinia fusca have no antibacterial activity 
against E.coli. Methanol extract of sponges showing good activity 
towards Staphylococcus aureus, but chloroform extract showing 
weak activity,while acetone and hexane extract is inactive. 
However Methanol,Chloroform and Acetone  extract showing 
weak activity against Salmonella typhi,while Hexane extract is 
inactive. 
Also Methanol extract was showing good activity against Bacillus 
but Methanol, Chloroform and Actone extract is inactive. In case 
of antifungal activities, Methanol and Acetone extract of sponge 
showing good activity against Aspergillus sp.but Chloroform and 
Hexane extract are inactive. Methanol,Acetone and Chloroform 
extract showing good activity against Penicillium sp. except 
Hexane extract, which was inactive. Also Chloroform and 
Acetone extract was weakly active againt Fugarium sp. while 
Methanol and Hexane was inactive.However, each extract was 
inactive against Alternaria sp.  
 
These difference in activities due to diverse  chemistry of 
bioactive compounds in the same sponge. Sponges are primitive 
marine invertebrates which contain more natural products than 
any other marine phylum. Many of their products have strong 
bioactivities including anticancer, antimicrobial, larvicidal, 
hemolytic and anti-inflammatory activities and are often 
applicable for medical use [11]. 
 
 
 
Table 1: Antibacterial activity of crude extract of marine sponge organism Ircinia fusca 
 
Organic solvent Bacteria 
Escherichia coli Staphylococcus aureus Salmonella 
typhi 
Bacillus 
subtilis 
Methanol        -       + +     +   + + 
Chloroform        -       +     +    - 
Acetone        -       -     +    - 
Hexane        -       -      -    - 
               (-) No activity, (+) weak activity (1–3mm halo), (++) good activity 3–7-mm halo). 
Table 2: Antifungal activity of crude extract of marine sponge Ircinia fusca 
 
Organic  solvent Fungi 
Aspergillus sp. Penicillium sp. Alternaria sp. Fugarium sp. 
Methanol      + +      + +       -       - 
Chloroform       -      + +       -       + 
Acetone      + +      + +       -       + 
Hexane        -        -       -        - 
               (-) No activity, (+) weak activity (1–3-mm halo), (++) good activity (4–10-mm halo). 
Conclusion 
 
Marine sponge collected from the west coast of India have 
been shown to possess antimicrobial activities. In our studies, 
the most interesting species is that of Ircinia fusa. These 
sponge extracts are currently undergoing detailed 
investigations with the objective of isolating biologically 
active molecules along with the search for novel compounds. 
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Furthermore, the encouraging antimicrobial activities seen in 
this study shows that the west coast of India is a potential 
source of marine sponges, worthy of further investigation. 
 
 
Acknowledgement: We gratefully thanks to DST 
Government of India for their financial support. Thanks to the 
Head, Department of Zoology, Dr. Babasaheb Ambedkar 
Marathwada University, Aurangabad. 
 
Conflict of interest: We declare that we have no conflict of 
interest. 
References  
 
1. Hentschel, U., J. Hopke, M. Horn, A.B. Friedrich, M. 
Wagner, J. Hacker and B.S. Moore. Molecular evidence 
for a uniform microbial community in sponges from 
different oceans. Appl. Environ. Microbiol., 2002;68: 
4431-4440. 
2. Radjasa ,  O.K., A. Junaidi and E. Zocchi. Richness of 
secondary metabolite producing marine bacteria 
associated with sponge Haliclona sp. Int. J. Pharm., 
2007;3: 275-279. 
3. Fusetani, N. and S. Matsunaga. Bioactive sponge 
peptides. Chem. Rev., 1993;93: 1793-1806. 
4. Mebs, D., Weiler, I., Heinke, H.F. Bioactive proteins 
from marine sponge: screening of sponges extracts for 
hemagglutinating hemolytic, ichthyotoxic and lethal 
properties and isolation and characterization of 
hemagglutinins. Toxicon 1985;23, 955– 962. 
5. Sfanos, K., D.Harmody, P.Dang, A.Ledger, Pomponi,S., 
McCarthy, P. and Lopez, J. A molecular systematic 
survey of cultured microbial associates of deep-water 
marine invertebrates. Syst. Appl.Microbiol., 2005;28: 
242-264 
6. Thomas, T.R.A. ,Kavlekar, D.P., Lokabharathi, P.A., 
Marine drugs from sponge-A review, Mar. Drugs, 
2010;8 (4):1417-1468. 
7. Rajeevkumar, J. and S. Xuzirong. Biomedical 
compounds  from  marine organisms. Marine Drugs., 
2004;2: 123-146. 
8. Fenical W, Chemical studies of marine bacteria: 
developing a new resource. Chem Rev 1993;93: 1673–
1983.  
9. Perez, C., M. Paul and P. Bezique. An antibiotic assay 
by the agar well diffusion method, Alta Biomed. Group 
Experiences, 1990;15: 113. 
10. Selvin, J. and A.P. Lipton. Biopotentials of secondary 
metabolites isolated from marine sponges. 
Hydrobiologia, 2004;513: 231-238. 
11. Andersson, D. Persistence of antibiotic resistant bacteria, 
Curr,Opin, Microbiol., 2003;6: 452-456. 
 
 
 
 
 
All © 2015 are reserved by Indian Journal of Pharmaceutical and Biological Research 
 
This Journal is licensed under a Creative Commons Attribution-Non Commercial -Share Alike 3.0 Unported License. This article can be 
downloaded to ANDROID OS based mobile. 
 
Cite this article as: Sharad Subugade, Satish Mokashe,S.G.Gupta, Vijay Lakwal, Dinesh Kharate. Antimicrobial potential of 
the marine intertidal sponge, Ircinia fusca from west coast of India. Indian J. Pharm. Biol. Res.2015; 3(3):12-14. 
